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Bromelain, an extract from the pineapple plant, has been demonstrated to show anti-inflammatory and
analgesic properties and may provide a safer alternative or adjunctive treatment for osteoarthritis. All
previous trials, which have been uncontrolled or comparative studies, indicate its potential use for the
treatment of osteoarthritis. This paper reviews the mechanism of its putative therapeutic actions, those
clinical trials that have assessed its use in osteoarthritis to date, as well as considering the safety impli-
cations of this supplement for osteoarthritis and reviewing the evidence to date regarding the dosage for
treating this condition. The data available at present indicate the need for trials to establish the efficacy
and optimum dosage for bromelain and the need for adequate prospective adverse event monitoring in

such chronic conditions as osteoarthritis.
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Introduction

In recent years, a number of clinical studies have appeared to
substantiate one of the traditional therapeutic uses of extracts of
bromelain, namely, in the treatment of inflammatory disorders
of the musculoskeletal system. This paper sets out to review the
clinical evidence for the use of bromelain in osteoarthritis.
Osteoarthritis is the most common form of arthritis in Western
countries; in the USA prevalence of osteoarthritis ranges from
3.2% to 33% dependent on the joint (1). Its prevalence increases
with age, and sex differences are evident (2). It can also create
substantial disability (2). The risk of disability attributable to
knee osteoarthritis alone is greater than any other medical disor-
der in the elderly (3), apart from cardiac diseases. Risk factors
associated with both the development (e.g. heredity, age, female
sex, obesity, trauma) and progression of the disease [e.g. obesity,
low bone density, non steroidal anti-inflammatory drug (NSAID)
use] have been identified (4); obesity is considered a major risk
factor for both the development and progression of osteoarthritis
(5,6). As allopathic medicine is unable to halt this progression
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conventional medical treatment is aimed at decreasing pain
and improving function by the use of NSAIDs, other analgesics,
steroidal joint injections and, as a last resort, joint replacement.
Because the high incidence of adverse events, especially
gastrointestinal, associated with both non-selective and COX-2-
selective NSAID use is high (7-9), effective but safer alternative
treatments would be of benefit to osteoarthritis sufferers.

Bromelain

Bromelain is a food supplement that may provide an alterna-
tive treatment to NSAIDs for patients with osteoarthritis.
Bromelain is a crude, aqueous extract obtained from both the
stem and fruit of the pineapple plant, which contains a number
of proteolytic enzymes (10,11) and has shown potentially
beneficial effects due to its anti-inflammatory and analgesic
properties. Currently, bromelain is used for acute inflammation
and sports injuries. It is not a licensed medical product and is
freely available to the general public in health food stores and
pharmacies in the USA and Europe.

Mechanism of Action

The mechanisms of action have been reviewed (10-12).
Bromelain has been shown to have a number of beneficial
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properties including anti-inflammatory and analgesic actions in
addition to its anti-oedematous, antithrombotic and fibrinolytic
effects (11). Experimental evidence suggests that bromelain’s
action as an anti-inflammatory is mediated via the following
factors: (i) by increasing serum fibrinolytic activity (13), reduc-
ing plasma fibrinogen levels (14) and decreasing bradykinin
levels (which results in reduced vascular permeability) and
hence reducing oedema and pain (15); (ii)) by mediating
prostaglandin levels (by decreasing levels of PGE, and throm-
boxane A,); and (iii) through modulation of certain immune
cell surface adhesion molecules (16-20), which play a role in
the pathogenesis of arthritis (21). However, many of these stud-
ies are of poor quality and further data is needed to clarify
definitive mechanisms of its action.

Data have also indicated that bromelain has analgesic prop-
erties, for example in inflammatory pain in humans (22),
human urogenital inflammation (23), and in various animal
inflammatory models (13,23). Its analgesic properties are
thought to be a result of its direct influence on pain mediators
such as bradykinin (15), as well as its indirect effects through
its anti-inflammatory actions (e.g. reduction in oedema, debris
and immune complexes), which reduce pain.

Clinical Studies

Bromelain was first reported to be of value as an analgesic/
anti-inflammatory for use in both rheumatoid arthritis and
osteoarthritic patients in 1964 (24). Clinical trials have
assessed the effectiveness of bromelain most frequently using
preparations containing differing complexes of proteolytic
enzymes and differing concentrations of bromelain. Three
complexes have been used: (i) Phlogenzyme™ (PHL), which
contains the proteolytic enzymes bromelain (90 mg/tab),
trypsin and rutin; (i) Wobenzyme™ (WOB) which contains
bromelain (45 mg/tab), papain, trypsin, chymotrypsin,
pancreatin, lipase and amylase; and (iii) Wobenzym N™
(WOB-N) which contains bromelain (45 mg/tab), trypsin,
papain, chymotrypsin, pancreatin and rutin. Bromelain has
been assessed in the treatment of osteoarthritis of two joints,
i.e. the knee (24-30) and the shoulder (as assessed under the
global term periarthritis humeroscapularis) (31,32). Tables 1
and 2 summarise those studies that have investigated the effect
of bromelain in knee and shoulder osteoarthritis, respectively.

The majority of studies assessing bromelain for osteoarthritis
have been either open studies (24,30) or equivalence studies
designed to assess comparative effectiveness and safety against
standard NSAIDs treatment (25-29, Klein, 1994, unpublished
data.). A number of these studies are unpublished [as reviewed
by Leipner et al. (25)], including two placebo controlled studies
designed to assess the efficacy of bromelain in knee osteoarthri-
tis. The following sections will review the studies that have been
carried out to date. Direct comparison between these trials is dif-
ficult as different dosages or preparations of bromelain have
been administered. The majority of the studies have method-
ological issues that make it difficult to draw definite conclusions.

Bromelain for Knee Osteoarthritis

Ten studies have been identified that have assessed bromelain
in osteoarthritis of the knee (Table 1). The earliest reported
studies investigating bromelain were a series of case reports on
28 patients, with moderate or severe rheumatoid or osteoarthri-
tis, described by Cohen and Goldman (24). The studies
reported indicated that the use of bromelain, at varying doses
(these doses were relatively low as compared to subsequent
studies) and differing duration, had positive clinical effects in
18 patients (as measured by assessment of reduction in soft
tissue swelling, pain and/or joint stiffness) and no adverse
events associated with the medication were reported in any of
these case reports. This data therefore provided a plausible
basis for the further assessment of bromelain in musculoskeletal
disorders.

Four unpublished studies: two placebo-controlled, random-
ised trials and two controlled and randomised studies were
reported in the review by Leipner et al. (25). These studies
were designed to assess the comparative effectiveness of
bromelain with a standard treatment, the NSAID diclofenac
(DF). No significant improvement in outcome was observed in
either of the two placebo-controlled trials but both are of poor
methodological quality. The outcome measure for one of the
unpublished trials may have been inappropriate and both studies
may have been inadequately powered (sample size in both
studies was n = 60). In addition, in common with the majority
of studies assessing bromelain for this indication, the treatment
period was short (3 weeks duration) as compared to normal
herbal practice where this preparation may be prescribed for
2-3 months in the first instance. Definitive conclusions cannot
therefore be drawn from these two efficacy studies. However
the safety and tolerability in both these studies appeared ade-
quate as only minor (mainly gastrointestinal) adverse events
were reported and dropout rates were low (5% in both studies).
Klein and Kullich’s (27) double blind, randomised, controlled
trial of 73 patients with osteoarthritis of the knee compared a
commercial proteolytic enzyme preparation (Phlogenzym®)
containing bromelain (among other proteolytic enzymes) with
a dose of DF (100-150 mg/day) (24). They report an equivalent
reduction in pain indices of 80% for the two treatments during
3 weeks of therapy and 4 weeks of follow-up with few adverse
reactions to either treatment. The two unpublished compara-
tive trials identified that treatment with bromelain (540 mg/day
as part of the complexes PHL or WOB) reduced osteoarthritis
symptoms and that the reduction was comparable to standard
treatment. However, again the treatment period in both these
studies was short and it is not possible to identify if the study
was adequately powered as no sample size calculations are
available. Tolerability was good with both PHL and WOB;
however, a high rate of adverse drug reactions (none serious)
was reported in the WOB study, with a rate of reporting of 50%
of subjects in the WOB and the DF treatment groups. These
unpublished reports therefore show equivocal evidence in
support of bromelain in osteoarthritis, but highlight the potential
safety issue.



Table 1. Summary of studies assessing the effectiveness of bromelain as a treatment for osteoarthritis of the knee

Authors Study design n* Dosage Condition Treatment  Follow up Adverse events Primary outcome Conclusion
period
Cohen & Uncontrolled 29 60-160 mg/day Moderate to 3 weeksto  When soft None reported Soft tissue Reduction in soft
Goldman (24) series of case bromelain severe arthritis 13 months  tissue swelling and pain tissue swelling
reports (25RA; 20A; swelling in 72.4%
10 A and RA;
and 1 gout)
Leipner et al. (25). (i) placebo (ii) 60 PHL 3 X 2 tabs/ Arthrosis of 3 weeks NK No SAE reported. Sum score of various Similar reduction in
Series of unpublished controlled DB (ref. 31)  day (540 mg/ the knee Two ADR reported pain (active, pressure, primary outcome for
studies in OA involving RCT day bromelain) (57%) or in PHL group rest, night) and both groups. NS group
Phlogenzym™ (PHL), versus placebo hip (43%) dysfunction (four differences. Drop
Wobenzym™ (WOB), point category scale) outn = (1 PHL)
Wobenzym N™ (WOB-N). measures
Studies investigating OA (i) placebo (ii) 60 PHL 3 X 2 OA of the 3 weeks NK No SAE reported. Lequesne index Reduction in primary
of knee are reported controlled (ref 32)  tabs/day knee joint Two ADR reported outcome for both groups;
DB RCT (540 mg/day in PHL group NS group differences.
bromelain) Drop outn = 3 (1 PHL)
versus placebo
(iii) Comparative (ii) 60 PHL3 X2 OA of the 3 weeks NK No SAE reported. Lequesne index Similar reduction in primary
DB, RCT (ref 38) tabs/day (540 knee joint One ADR outcome for both groups. NS
mg/day (0 PHL; 1 DF) group differences.
bromelain) Drop outn = 1 (0 PHL)
versus DF
(100-150 mg/day)
(iv) Comparative (iv) 60 WOB 3 X 4 OA of the 3 weeks NK No SAE reported Lequesne index Similar reduction in primary
DB, RCT (ref 45)  tabs/day (540 knee joint but 30 ADR outcome for both groups. NS
mg/day bromelain) (15 WOB; 15 DF) group differences. Drop
versus DF outn =2 (1 WOB)
(100-150 mg/day)
Singer and Comparative 80 WOB 4 X 7 OA of the 4 weeks 4 weeks No SAE reported. Mobility and pain Equivalence not tested but
Oberleitner (26) DB, RCT tabs/day (945 mg/  knee joint 22 ADR (13 WOB) (five point scale) similar reductions in primary
day bromelain) Mainly GI but allergic  in morning outcome for both groups. NS
versus DF skin reaction inn = 1 group differences. Drop outs
(100 mg) n = 12 (§ WOB; 4 DF)
Klein & Comparative 73 PHL 3 X 2 tabs/ Knee OA 3 weeks 4 weeks 1in 36 (2.8%) Lequesne index Reduction in pain indices by
Kullich (27) DB, RCT day (540 mg/day (headache probably (pain and function) ~ 80% sustained at 4 weeks post
bromelain) not related) treatment. Equivalence was
versus DF identified at week 3 (Mann
(100-150 mg/day) Whitney = 0.47) and week 7
(Mann Whitney = 0.55)
Singer et al. (28) Comparative 68 PHL 3 X 2 tabs/ OA of the knee 3 weeks 4 weeks  No SAE reported. Lequesne index and ~ PHL group showed significant
DB, RCT (ref 37)  day (540 mg/day joint 14 ADR (7 PHL; sum of pain scores > reduction compared to DF
bromelain) versus 7 DF) for both Lequesne (P = 0.017)
DF (100-150 mg/ and sum of pain scores
day) (P = 0.047). Drop out

n=5(3PHL)
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Table 1. Continued

Authors Study design n* Dosage Condition Treatment  Follow up Adverse events Primary outcome Conclusion
period
Tilwe et al. 2001 (29) Comparative 50 PHL 4 X 7 tabs/ Arthritis of 3 weeks 4 weeks ‘well tolerated’; Likert scale to Equivalence not tested.
SB, RCT day (1890 mg/ the knee specific AE not assess pain Reduction in pain (NS),
day bromelain) reported. tenderness (P < 0.05) and
versus DF swelling (NS) in both groups.
(100-150 mg/day) Joint tenderness was
significantly greater
(P < 0.05) in PHL group
than DF group
Walker et al. (30) Open. 77 Bromelin™ Mild, acute 4 weeks 4 weeks No SAE. Minor WOMALC i.e. total Significant WOMAC total
Dose ranging 200 or knee pain AE (n = 19) score, pain, stiffness  score at both doses
400 mg/day mainly GI and function (P = 0.0001 for 200 mg;

P = 0.000001 for 400 mg).
Significant difference between
groups for total score

[(P = 0.036), stiffness
(0.026), physical function
(0.021), well-being.]

*Citations quoted in this column refer to references contained within publications listed in the first column.

PHL, Phlogenzym; WOB, Wobenzym; DF, diclofenac; DB, double blind; SB, single blind; RCT, randomised controlled trial; AE, adverse event; SAE, serious adverse event; ADR, adverse drug reaction; GI,

gastrointestinal; WOMAC, Western Ontario McMaster University Arthritis Index; NK, not known; NS, not significant.

Bromelin™ contains bromelain 200 mg per tablet. Phlogenzym™ each tablet contains proteolytic enzymes in the following doses: bromelain (90 mg), trypsin (48 mg), rutin (100 mg). Wobenzym™, each

tablet contains: bromelain (45 mg), papain (60 mg) trypsin (24 mg), chymotrypsin (1 mg), pancreatin (100 mg), lipase (100 mg), amylase (100 mg), rutin (50 mg).
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Four published studies reported trials to assess the effective-
ness of bromelain for knee osteoarthritis (26-29). These studies
used similar treatment periods (3 or 4 weeks) and similar daily
doses of a standard treatment, DF (150-100 mg/day); however,
different doses of bromelain were tested (range from 540 to
1890 mg/day). The first study reported by Singer and
Oberleitner (26) assessed bromelain at a dose of 945 mg/day
(which is higher than that used in most studies) versus DF after
4 weeks of treatment, and although assessment of equivalence
was not reported, both groups showed similar reductions in the
primary outcome. However, there were more adverse drug
reactions (mainly gastrointestinal: 13 in the WOB group
versus nine in the DF group) and drop-outs (20% WOB versus
10% DF) as compared to the standard treatment group, which
raises concerns about the safety and tolerability of bromelain
at this higher dose. These safety and tolerability issues were
not replicated in the study by Tilwe et al. (29) who adminis-
tered a daily bromelain dose of 1890 mg/day (in the form of
the complex PHL) against the DF comparative group.
Equivalence was not tested in this study, but both groups
showed reduced symptoms of pain and swelling (comparable
across groups), and also joint tenderness (the improvement
was significantly better in the PHL group). Tolerability was
deemed good (there were no drop-outs), and no significant
safety issues were raised in this study despite the high dose
employed. The final comparative study was reported by Singer
et al. (28) who compared bromelain (in the complex PHL) at a
dose of 540 mg/day against DF in 68 subjects. This study
demonstrated that bromelain showed significantly better
improvement in both the primary outcome (Lequesne index,
P = 0.017) and summary pain scores (P = 0.047) as compared
to DF. Tolerability and safety were acceptable and levels were
similar in both treatment groups. In summary, the four com-
parative trials indicate that bromelain appears to be as effective
as the standard treatment in osteoarthritis of the knee, but
higher doses may be associated with safety concerns.

Finally, Walker et al. (30) recently described an open study
of one month treatment intervention of bromelain using two
dose regimes (200 and 400 mg) in otherwise healthy adults
(n = 77) with acute knee pain with no medical diagnosis. The
data identified a significant clinical improvement compared to
baseline in both the primary outcome [symptoms assessed by
the Western Ontario McMaster University Arthritis Index,
WOMAC (32)] and in the secondary outcomes (overall
psychological wellbeing), at both doses. Furthermore, mean
improvements in total symptom score, stiffness and physical
function and psychological well-being were significantly
greater in the high-dose compared with the low-dose group.
Howeyver, definitive conclusions cannot be drawn from this
study since there are a number of methodological shortcomings.
These include the issue of power, which was not addressed:
there was no control group (and therefore bias cannot be
eliminated) and these patients did not have a formal diagnosis
of their knee pain.

In conclusion, bromelain appears to have potential for the
treatment of knee osteoarthritis. However it is important to
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note that there are a number of methodological issues that are
common to the studies reported, including the possibility of
inadequate power, inadequate treatment periods, inadequate or
non-existent follow-up to monitor possible adverse drug
reactions. Furthermore, the optimum dosage for this condition
remains unclear. A phase II clinical trial would be beneficial to
identify the optimal dosage and to systematically monitor
safety issues before a definitive efficacy study could be
completed.

Bromelain for Osteoarthritis of the Shoulder

Two studies have assessed the use of bromelain in osteoarthritis
of the shoulder (31, Klein, 1994, unpublished data) (Table 2).
Both studies have assessed the complex PHL, which has been
used at the same daily dose (equivalent of 540 mg bromelain
per day) and for the same treatment period of 3 weeks with no
follow-up. The first study (by Klein, 1994) is an unpublished
report of a double blind placebo controlled trial assessing PHL
in 60 patients. No significant difference in treatment groups
was observed after treatment. The level of adverse drug reac-
tions and rate of drop out was low. However, there are a num-
ber of methodological caveats. It is unclear if the study was
adequately powered to detect treatment group differences and,
as with the knee osteoarthritis studies, the treatment period and
lack of follow-up period are inadequate and the optimum
dosage is not clear. The second study by Klein ef al. (31) was
designed to compare PHL against the standard DF treatment
(100 mg/day) in n = 40 patients with this condition. No group
differences in the primary outcome measures (summary pain
score) were observed and safety and tolerability were adequate
at this dose. However, this study also suffers from possibly
being inadequately powered, a brief treatment period and lim-
ited follow up.

In conclusion the data from these two studies do not provide
support for the effectiveness and safety of bromelain in
osteoarthritis of the shoulder; further studies are needed that
are adequately powered to identify the optimal dose and
optimal treatment period for this condition.

Summary of Clinical Trials Assessing Bromelain for
Osteoarthritis

The use of bromelain for the treatment of osteoarthritis looks
promising. However, a number of methodological caveats
indicate that further studies are warranted, in particular phase II
clinical trials to identify the optimum dosage, followed by a
definitive randomised placebo-controlled trial to confirm its
efficacy in the treatment of osteoarthritis.

Bromelain and Adverse Events

Bromelain has been used as treatment for a number of disease
conditions, in addition to osteoarthritis of the knee and shoulder
joints (Table 1). No serious adverse events have been reported
with the consumption of either bromelain or pineapples in
these studies. Adverse events that have been reported are



. view
ritis re
lain for osteoarth
ai
Brome
256

e),
atulenc .
usea and fl h, skin
. ea, na outh,
i.e. diarrhoea, s, dry m:
intestinal (l‘e'd che, tirednes ’ d
. troi adache, . . . use
malnly gasl 0O included he nOt Speclfied) arthritls haVe and
but have als glC reaCtionS( elain in osteo g/day Safety ith
ller: . brom 890 m dw
and a i 0-1 s goo
05§ rash trials asSessil gthe range 54 r dose appears g standard
- og 25 The elain in ; the lowe ared to i
szg & 283 i doses of brom bromelain at files as comp d a higher dal;}’
2585 BE 8 0 ility for br pro use (29
EE=T =202 o bility safety t have /day
502 en S <2 s toleral . better ies tha 0 mg . st
£ & £:3 58Sk imilar if not ver, the studi day (26); 1890 ng the highe
o— . = o 0 0
A 5522 L - TS :leatment_ H Wfain [945 mg/ u}t/hors emploi/lrated; the dose
Z|E g2 £Q 785 E T brome _— The a ell tole dverse
3| &y o o & 2] ° 35 & Ay © e Of ﬂlctlng' . was w . ce Ofa
2lZ235 8 22 282 dos be con dication . inciden from
SloE 2 53 to he me higher ofiles
3|z%5 8 appear d that t eda the pr d
O te show ed to II study
g5 repor ever, par hase
S5 dose how as com al p of
= S5 mg/day, -outs . A form; iveness
2 s 58 of 945 %ions and dmpatment grotp fficacy/effectiv would
92, £5¢ - the standard NSAID ety and elicacyl T eriods than
ZEE = A () aj : S : e i
222¢% & 65 | s stan identify . eiva erods t
2245 (S = the iden . conc ent p S.
25 & ] : a s 8 < ; ed to . 1t 1S T treatm . studie:
§ E g g Z 5 Sy §§ 5 Lé is neelc;in In add1t10n’e lain for 1onget osteoarthrltlslong-term
RS AR} 25| & bromelain. In- e brom curren te the f
glegzs SE 873 = &3 = ically receiv by the valua ber o
2 5398 ¢ EZo52 g linically ssed by ded to e Iso a num
2382 53 E g &g = c n asse € nee are als These
5 285 5538 < e bee is therefor . there essed.
E|E £ £33 28 g hav k is t Finally, be addr e of
SRS Z her wor ent. d to (becaus
g2 g Furt is supplem that nee 1 effects iating
_ . g of this issues that f renal ef otentia
E : E 2 Salfletypotential Safetythe possibility Ostaglandlns)’ in (33)) and
= b 5 = er igating . f pro fari
g 5 g ot R stiga is o war
g | o 5 o' 2 . de inve : nthes nts [e.g.
3 | & 8*&4 S8 £ ) inclu ion of biosy icoagula
2 o tico
2 | s 58 3 E: bE: z¢ modulatlonhe action of an ibiotics (11).
E lzl2=2 S EE S ts on ¢ ion of anti
g 5 oA a 2 effec tio
E |8 2 ZE €3 d absorp
2 |2|342 = enhance i s been
E 2 ies ela -
= <QC *:{ in human stud ) ified that brom ith thel'apelfl
B, £ osage in 1) tdendfled <sctsing bromelain
Q:Q{‘ ; < 2 g D by Maurer ( e of 200-2 Sessing bro tic
5 &« z 5% The review y-1 dosage rang The trials ashi her therapeu t
2 12|2 2 used In the daily dosase el ot o and tolerabilty a
3 9 A ion show ed br afety brome-
E = ; g tic acnogﬂhﬂﬁs haV§4gs 1890 mg/ dayagta indicates gletl;eatment
= |8 2% in osteo. f . ; the dar
= |5 £ - ost nge o ood; . stan two
R Z = E in the ra stobe g ctive as The
et = 5 N doSe9 appear: as effe . rofiles. nd
=REP 8 Hs r dose to be bility p (26) a
R E <z he lowe ears tolera /day
£ |Elg v E t . S app! and 45 mg dose
ERIE = 7§ in at this dose af safety anc se [9 hat the
g |8 53 lain at imilar ily do ed tha 90
5 |E|m S | £2 t least si higher da ials] show s 18
2 ” S = : . ive tria rea
c T ZE Wltg 2 employmg;1 th 1iomparauve tmes to DF, Whémary out-
5 g S o B3 By ie » both comy utco e pri .
é g E o E g é ég % % Sltglgo mg/day (29]?10Wed similar t(z) DF in one 0}1.1‘ tile Eeen no f(;lr
2 |2 Tt = = g S S Sl /day S erior here ha 1, the
CNEE EE =228 o f 945 mg to be sup As yet t However,
S |E|3 R 2z 0 appeared . elling). imal dose. in showed a
= 135|& o =l mg/day (joint sw the opti € pain s 0
< = I~ = sures K SSess . te kne of 20
2 - 3 g | 5 S e mea s to a in acu doses
3 z 3 g 22 com hase 11 studie et al. (30) en the two Further
‘g R 52 “Af mal pha dy by Walker t effect betwe onth therapy. nt of
< g = E = n -1 me
: ~ g 28 “ E“% g 2 recent Stut dose'dependi aperiod of Oln SloSe for the tlrea(te g.3+4
= =25 I - = £ ienifican ove ima ime (e.g.
i X ” = ==} signi r day, optim . of timy
S lylsEs e =29Eg £5 0 mg per day ify the eriods
S 232 2 ERER - nd 40 ident Onger peno
AHEEE 23 : is needed to ation over | ised trial.
5 |8|EE 25 study is int inflamm and random
E o 9 g chronic Jo ithin a blinded
g ¥ ;€ hs) within
% =28 g § mont dal of
Q S nti
ks g = he pote .
" = © S E indicates t tudies
2 0 g £ E o indica urther s
A s Howrer an e drawn
2 'QE ié_% gm Z % The Currently thing Osteoart.hr COncluSi0n1~Ch efﬁcacy’ anﬁ
$12=% A A in in trea initive tablis wit
e HES N x bromelain i fore a defi trials to est m dosage (
2 |&la 53 d be d for timu
2 o neede is a nee ify the op
“ ~ 5% are e ly, there identify
2 3 T g2 Specifically, studies to
g = 3 A a dose ranging
= 3% 3 o2
2. S 5 £ £
N 5 == =
H



adequate prospective adverse event monitoring). Finally,
future work should focus on the dose-response parameters and
efficacy of long-term bromelain use in chronic conditions such
as osteoarthritis.
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